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(54) IMAGE PROCESSOR 

(57)Abstract: 

PURPOSE: To provide an image processor 
which can speedily and accurately analyzes the 
skin color area of a person and detect the face 
area of the person. 

CONSTITUTION: A converting means 11 
converts illuminance data Ya and color 
difference data Ua and Va of digitized person 
image data into three attribute data which are 
illuminance data Y r hue data H, and chroma 
data C. A skin color pixel distribution 
generating means 12 extracts skin color pixels 
from the three attribute data obtained by the 
converting means 11 and generates a spatial 
skin color pixel distribution of the extracted 
skin color pixels. A face area deciding means 14 decides the face area of the person 
image by regarding an area where skin color pixels gathers closely as the skin color 
area according to the skin color pixel distribution generated by the skin color pixel 
distribution generating means 12. 
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[gft] AlKDlMMMOflHIK A^OfiSiM 
HMU it*. xS^WMrtifeAWW* 

- * Y i: fefflx— Sf H £ ? P 7 r- * C © 3 Jgttx - * 
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[ft*!!!] X**ftfcA*B*7 : -5«*T5'*/Wk 

mm&mffi*. sbbabsbts o r * 

±IBJHB8Bt]l#»& 

±I3WJSt s — * fcftBr-****?-* fcftfir-* 
±I3B*#WU:<J: y W 3 Bttr-*** S MftBB 

«»6H6niMNm , r*fMi*ii6fm& lta«s 
Bft&rsBBMBBB. 

[if«W2] ±EB&B£4tti£j£¥ttl& A«I<8! 
OBftWMBKBBftAlclLm&BBaRtBB L 
n:*¥*l«fl©l!a6WRkX h ?7ltT&«llfiBB£* 

£*w«ir*B*« i ebobbbss 

Bo 

[R#B3] ±EHl&BB#ft£B¥R& AlfciB® 
®&2kTOM8lc£E#ffleimA&B£OR«X« L 

fiWftic^^iRHcitKiiaeBBcttftSMi LfcBia* 

«c&*ttR&r«B*B i !3i8©iii»saa^«o 

m*B4i ±ERRftsi£*a& ±msmtt» 
* y ±**ti/t«iftirois»*fr68aft«* 
© *# * <k * © it *jg *?r * c t tc * y nwa 

E t *B»iT*B*B 3 RBOBBNIBS 

B. 

[is^ 5 ] ±mm&fsnz*. y »swawr- * 

<fc ytAH«ftftJRMBaffiBttOT£BR£«*££ 

±GBRl£»£#m(it ±l3flafeiilg»*4fifi^lStcJ: 
y £tfLZ tifcllfiHKft* t BB»b#* &»6 A W 

mobba. 

m** 6 ] ±exat^ftic«t: y wstift 3 but- 

S:?py*lWlH#«*B7L 
±S3l!llfeIiB«ifcB#»(±, ±I37'P y 7 l*3 Higgle «t 
y SiBStifc&^p y ❖©TSHftfrS Jlfi7n v 



y tifcflfi^a y AWMOMSItt 

wrr * e fc*it»i-r*ii*B i iBKtois^iasg 

Bo 

10 BBttBftBtl&Rtlc * y *a4tift«9BWb*7n * 
±BH£flBNlU¥BI*« ±I37~P * £ AWUl#S(c «fc 

*#*5i:±f37n y *rt»ffl#Blc J: y Jtttl**ift^P 
» * ©Wlf £<b©E*fiS©»Jg£<b#*i5££j$ U 
20 ±EBBB9J&#ft& ±IB»ieB»$M&4*#8Hi:«fc 

y hftne^p v ^#ftai»»i»b»*^s a 

MMOMMtCWSr « E £ T*B*31 5 13 

[B9B8] A7J*ftfcAfeB«T-*©»Br-* 

WWHSBBBSfr 7B*MB#W£ , 

A7J3T n/t A*®*?- * OfeMx- ❖ =&±IBtSfP^P 

«HKBf*B«K»*6LfcBKa*4jl*BaE#at 

±CnBBBai#B(c * y Bffl*tiWHlB«1l«tE»l' k 

1 ~ 7 o^nfr i JHtci3eoistRsasgB» 
[»«B9] bbt-* t&MT-*iz%mnrcA 

m&T- * «±IB9lBMBttl¥R?IAB)tflra*Bai 
r«OUVr%BWcttBLft:]BBB«4ATeiir« 

I3«#ifits 

±131 B«*BKIB1l**ift A*SlH«r- * m&r- * 
tfiBx- * 4; * □ ? 7 s — Ji © 3 Bttr— 5f jcBBr £ 

±f3£&3MSU:<fc y ^#St^fc 3 Bttx-^A^ffllfer- 
40 »«Btbr«Bttl¥B^«ff%v 

±i35i5£#igi±^ ±mm¥mci5m*itc&g : r- 9 

lc±BMBBiW«cBr «Bfl(cMfK LABBBC4 

±f3$ilP^i@#Sli, UBBAffittBttl^BU: «fe y ttW* 
ftftJlBWI IBfcS^fcf&M:: <fe y ±i3^th#ia(c e fc y 

&t-5 {cttBBBBB*fr 3C<!:*!|f»t<!:-r5Si!3?Ji 

HI*B10] A73^tifcA!|ftlil«7 i '—5'6^->-V 
50 ©B*>yi«BUr**>->^iV5'«tasMR4:» 
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±1 e->-y? x >ytttt#£cOttfi]«£(<:£l'>TH 

±£WfflM#6M& ±E s Fm#ISfr6©MSMiE1f!$6 
ttJIfcttST £ AHflMUr- * ©Httr- * izmp 

A*J * tifc A*BH»t - * ©feM 5 s - * «±EMHSa 
±tBflJlS?«&tiJ3Mafc<fc yttttSnfclUMMMtcft^ 

r±Ei«we*#«*ty«pr * c <t *a t r sat 

I ~ 7 EfB©attfiQ££K> 

±EE1I#«fcEtt*ftfcA*H«7 !f -' **wsx— * 

±E»ffi#iM3\ ±EEtf^fSKE1i?ft/i:feM7 :: -* 
±EMW»l#Rttv ±E«MUM*Iii#tiHc£ y*MJS 

*w * *ifc±Efij jae* ic*tef s amm*?* - $ on 

I I KWommamnm. 

rnXmi 3] A7J*ftfcA1Mtex-$fr6S/-V 

*ftfcKlfWI1MIO»SBBW»ttB*B||BttK¥JIMbr* 
¥5IMb¥»4:*«l*» 

±EPTJa£&^ISii* ±E 3 F£<b#ISfrS©flJlTlJatiS$B 
KS^fcMfclc <fc U±Btt(U#R(c J: yWU&Tift±E 
WsaeSfcWJSrSAIfcBttr-^OWSr-^CIWI 

[0001] 

tar s^^ASii^saii^stcKi'rst)©^ y v 
7 1 utrs' g trr * * ^ 5 , trr * r y > * »© a «s 



5<b©?265„ 
[0 0 0 2] 

*«WrLWW*ft:»K»ll»<jSttaj*n*. 

£LT* fl*f& i>y^ettfflr«C4:KJ:yS*fc»© 

#10 L»*»©«&fc3SW«*ttair**5*«tf *3. 

[00 0 3] Tl/trSJay^lfT****, tr' 

[0 0 0 4] Jt&©J:5aH#*a3lS«?Att 
Hft*!W£J|£s ±EH«teS$IB©§l««i*liSSa 
S»?tt» AWOflAOfitt (J-XT. BWWItSd. ) tf 

20 i«SLtlcfctt£ftif ©g*S1f Kt§ LTHW01I 

«©w»*«Wrf « c t * y iiwrattmr **s*» 

[00 0 5] 

$Bicj: y Bafwsttta-rsjErwi* wsi*©afife©® 

so MaKttWB*"P*oft. 

[0 0 0 6] $fc, MQfmflW3Vh7*h**A 

w«^isagv setts im*awMfl t »*ftT^ft. c© 
[0007] ±as©$nsae*©£tif 

-to t)©T365<, 

[0 0 0 8] WBs *«B^©iWti, A»©ffllfe^© 
SO-'s A*©M^©^tU : &iSiitcfic»iE5l^tf 

[0 0 0 9] *^©iW«. AKOMWtfCII 

fPKM-rs c ttt < ffi©n^«tiiiJa^-r«i: <h ted; 

[0010] tfcs *^©iww> A%©afflis«pg 
fsassr s ^©tigit^iigiissss-r * c t ic«fc 
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BttB&B«fffirr 3 C 
[00 11] 

[na*»3i-r5fc»o#s] ±asrosia;&»j*-t3ft 

Sflfc 3Mttr-*fr Sil6B*«*HlT3mfeBB»l 

agists ijanewRtttiimcj: uifetiif A^nfi 

BB©SBtt^6B*#**^Tsm6BB0*4 
fi8#S<t > ±EHfiHX^*£jS¥IS(C J: y ftft 

[0 0 1 23 *8HKfllSBftMtilSB& ±13 
B*lRlKJt«IlfeBJlSfl!)»*JI8aLrc*¥*fi«>ffllftH 20 

[0 0 13] *ft, *§|B^tC«SH«iSaggltts ±SB 

SSIrI £ tt£H6B£4)B« L ft7j<¥:£lR)C>flJlfeB 

h?7&&A*BfK0^BttB«ii:*¥#ffll;: 
M^feB*fl!)»*JI«ILfcSit35riJ3C!)l!llftB*tX h 

^7ikT**nif&B*»**4iar*ci:*»«tr 

[0 0 14] *fc % *OT(cffi«MM!UlttBlis ±S3 30 
[0 0 15] $ft. MM^iMim ±63 

b»#bk jcyfistifciMT-^^siafiBaKcfeJt 
«BB^noBSB{b«ttttir«BiindE»btttti¥R 

±I3»lfeBm» : fli4fig#Stt. ±S3BafeBRtt 

tn#«ic «i: yj*m?nfc{iafeBB«)SfflW*mfeBB» 

ttl *ftft flafeflttBc £ if 5 gH£ &<b©«$JSg 
ft»**ftJ«U ±IBlMtt*l£#«t& ±!3mfeBJ!l 

y^snfcii&wRftffi&iUHMb 

[0 0 16] *fc» *KBIiffi«flft«UlttBfi, ±13 
£a#ftlc «fc y » 6 ftfc 3 Bttr- * * ?P y * lc£»J 

tu^isici y gas* ftft&^p -V *©rw»8ifi7 so 



pv*«4hju ±i3iiaeBB»*sja?«i4» ±ebi 
feiijfg*4ai^fiic j: y tta*#ifc»ift^n * paw 

fcMft7P'y*#**£/*U ±l3MW!>J]e¥S^ 
±IB0lfeBiit#f[i3E^fStc J: y £fi£*ftftMfe:7*n y 

?#*6SA%B«©«B«*«rr*c: tZftUtt 

So 

[0 0 17] £ft* *£B(c*«BBWItt1II& ±13 
£&#£(;: J; y » 6ft ft 3 Bttr - * * 7p y * (c0M 

IcJ; y *ffl#ftfc«HHMfc*7P y *lc#M Lft?P * 

? ©«B»b<oB*«*jia-r * y * jwi#a* 

*;L ±I3BHfeBils«i(U^Ktt, ±E7Py*rtJHH* 

«fc * y »ffl*ftft*^p y ^©JfJWWASIlft^a * 

**j*mu ±i3flafeB*»^4dE#sti, ±ebm&7 
p y ^j*a#at= j: y huh* ftftnne^p y ^omsmw 
swife^p v *a*t±E7n * wa*we * y * 
ai*ftft^p -y <7 onmmto&MmnmMittt* 

±BMUm£*RI*« ±13fl(lfeiS*5f^£^ 
J: y ftftSAfe^'P 7 *$MK5K«W»t» 

*4csA*miw)iiB«twftr*cfc**$«trs. 
[0018] tits tttHicwsBaaasauu A73 
*ftft aubbt*— * coitus * tcfftiPiiiiisas^tT 
3IMhui?jr&« AasftftAMWr-^oeBx 

*4«affi#«fc*«jt.» iKffll«»tta*BMc «fc y 

[0019] *ft» *8Htcffi«flftftHBaii, itiit 

t- * t feSr - * fcg&£ftft AtfclB&x- * £±13 

lctt«Lfc«H»*5;lTE11T*Ell*«fc» ±S3I3 
tt¥«ICE«* ftftAWB«tT-* ttttr-* 
r-* i: ^ p © 3 Htt^-^ leg*? «SJfc£ 
±l3^»!^Sli:J;ytf6ftft3)i147 ; -^6^6S/l 

ttv ±i3l3fil?©ti:l3lt*ftftfeM7 r -^lc±|3^IP3S 
B«MlJ:Br*BBKW«LftaiHI*^*» ±s3i*H5 
3illl#Kti> ±BIWWWB¥A(!: =t y «ttU * ftftMH 

«flHH=«t>ft«»K <t y±B«iH#«»c«k y 8Sffl*ft 

[0 0 2 0] *ft, *tt«[Cfl(«flmoattBtt. A73 

^ftftA^Bfcx-^e^-v^sfcy a*«tBr* 

is<DttaiejR[ctt^Tmi vfl«a«SLft«^©*± 
Enmmai^Bicj; y«ia*ftftiifwti]HB©ffiiBW 

tftSP8m#i8^ ±t BTiiNb^A^ e«mff wmics 

^fttWPlc J: y ±BtttU¥R[cJ: y«a*ftft±M>JJE 
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[0021] ttc. ^mmim^mm^mmmt, At> 

[0 0 2 2] Sfcs *%&fcft3Htt«]I&IE& MS 
t-* i^?-*fc«»StifcAtoW»x-**±E 

fc»a;Lfcfflii**$a.TEirr*E1t*«£» ±EE 

sts ±&%mmz& y »s*ift 3 sttx—jtft^m 

tt» ±EE1«#«fcE«*ftfc^7 f -* fc±EI«IHe 

wmmzs-z.. ±EMMBft^ft& ±mmmtmtn^ 
mz* y ttu«ft^*ttmicft^feinKc £ y ±e 
«tti#sic * y *w*ftfc±E«swiMe»fM-* a* 

[0 0 2 3] *)Mllc4R«BflM0I&B& A73 

**iftA»w»r-**»s>>->o*t>y s^fcavr* 

ftttB*eiB»lcT>IHbr*¥5llft»«i««*» ±13 

[0 0 24] 

x^^;Hk*n/cA%li<ir-'?cD^f ; -^<!:6Mx 

K<t: y WSftfc 3 Mttr-^icSllflftWWHittJr*. 
■lfeH*0*&8#fttt» ±EH6IiSttIll¥g!ll<:£ y 
Mttl«tiftJlfiMM>ffiHn4:ll6HI»M&*£Jtr 

sham* & LTAWn»©«i»i*«*r*. 
[oo2 5] sfcx *«WK^*H«*aa8HTtts ± 

[0 0 2 6] *B91lCft«fl«tt&gfl?& ± 
EWfeBJIHMi&S^Rtt, A4m«4>&*¥ttBS(c 



HXfc:* K?7&&AWHM>&BBOTBIC;*V$A 
fcft^6EX0»£X»LfeSil7jA0mfeHXfc* 

[0 0 2 7] ;^i||lCtt«B«4tUlSB?& ± 
8BMWS¥>J£#Rtt, ±EflA&BX#*£jM i ftieJ: y 
«W*i»x/tflfiB«»*fl» 6 flJlfe^JiO A * ? £ MNM> 

oitmviT % cilery MBtte* jsr 
[0028] *ff«(cfl(«mwaB»iTtts a 

wr«. ±BnieBX#**dJ#RH:» ±Em&EXtt 
ttWRicj: y«tt* nfcmftBX^aHftftii6BX# 

±ebb«*i£?«h*« ±eh&b 

[0 0 2 9] *fc* *9Mllcfll%MU3&B'?(& 7 

zo py<7fcfsaj#fawu ±Ex&9fiH::J;yff6ftfc3B 

tH^Bicj: y»tB*n/c#7P7-?<D¥^ffl* N 6mfe^ 

ny^fcttfl-f*. ±EUl&flXtt*£jft¥ftli. ±E 
■IfiHKMU^RHc J: y Hkllltrnnjlft^n y ?tf>£IH 
6M«lft 7n y 0 KG* 4/8* 3. ±EmU#PJ£#«t 
lis ±EB/lfeiiiS» : i ! i5^^#l2lt J: y Sfig* ^fcS/lfe^' 

[0 0 3 0] ttcs *«m(Cfl(«M»USKB?tt. ^ 

±EHU0Msittll¥ISIc J: y «H*tifcMHHb* 
^p •> ^ lc»#J Lft^P y ^©»lS3«kO*A«*lttlJ 

laicj: y »a*tifc#^n •> ^oD^flto^mfe^p » 

7ny*«ffl*«c*y«ffl*hn*fi7ny*©fflH 

wsmfe^p v<7ftfit±i57n vtpmn&mc* y 
40 ^^m-rs. ±Eimnenc#att« ±EWfeH«»* 

{b»**SA*H«OlMW*W*r*. 
[003 1] Hits *H^lc#5il«SaSilBT'ti> it 

i«m$Rtt. ±EBafiisE«ai#i2it«fcy«aj*nfcfla 

WMff «lC*^/-c*"J«PtC«fc y A73* tXfc AtoHfllT 1 -* 

©«fJSr-^lc:lilP3SI«jiaa5'fT-5o ilf^li A73 
* ftft A*«ir - * (Ofeix- «±EISIR«I«» 

[0 0 3 2] *«micff«MMH8STtt, E 
so 1f#!8liv BiT-^tear-: ?lcSt»**iftA»B 
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•r-**±Ei!ii«i£aaj*a?aafwiiii«*«air* 

&#I8»4. ±S3f31t#gfcf3«*ftfcA1*IH*7 ? -*£ 

ms»i:m-«miiicM(E;LrtsiEs«$%«. ±eh 

ftfc±!3¥J;E^lilcm?*A*&iI®x-*©*lg7 J - 

[0 0 3 3] tTc. tmilcMMMHHMiTI^ *> 
-Vfi>y*fflm A73*ttfcAWW*T-*fr 

m««1ll«©SIB«PWttB*eflB«»c¥3IHb-r*. ±13 
t*fc*M«= cfc y ±B£ttl#«te J; »J *W*ftfc±B«B 20 

e*»c»ar* awmix-^wibsx-- * icshsbis 

[0 0 3 4] *^(C«%IEftM^ll?i^ P§ 

mt&ffimc&vmmic y A73* tifcAwmix - * 

©»«T-*©IWWttt*B«T«. 9B¥IS». A73 
■StiTc /MHt— 9 Wfeif- * «±BMH£Jft#ft 

[0 0 3 5] Hks *«WE«*Bi«tt31K«Ttt» IB 30 
«3MS(4. »*T-*£fe*T-*lcMIMrftfcA*m 

&3MS(4, ±EE«#«£B1IS*ifcA»B»T--* « 
WBx-* tfefflr-* 1 9 P7j-^fl) 3 Bttx-* 

KB*r*. ^^stits ixsm&mcAWstitt 

14, ±!3f31t#SlCs31t*nfcfe^?'-'J« lc±EMItt 

B¥W-?piBiete*B*Ts©fc»-rs«B£tt*6Lfc 

[0 0 3 6] *£g(CftSB*WSBB?f*t 5> 
- V? x >5>ttlB#BH\ ATJJtl/cAIMBBT-** 

6->-v<ost)ya**wr*. whwwi** ±b*> 
Lfc«^©^±i3ii?sa«iai#igi!: < t y wu« n/t 

BBBBBaffiBtt^BBBBttlcWMbTT*. ±13 



10 

IIBWWSrSAfcBBx-fCBaT-v JroKIMftt 

*B&r5o 
[0037] 

[bbb] sit, «mo-MMiicwTnK«i 
[0038] **\ tinioMi omvcftsaftja 

BBBlco^TKWrs. 
[0 0 3 9] Mlf, ±l3H^aiaSBl*, A7J*ftfc 

BBr-*fr6A*®»W>B« («T, iMM&B 

3. ) **fflT*Bamm*ffl*Bi**a.T33 , A ±13 

BBOBtil^B 1 tt, H1icw-rj:3fc, A*j*ftfcB 

<fc, ±B£B£&»1 iK«fcyB6tift 38117*-** 
6HfiMt<E>ffiB0MJlfiMBA4t*/«y 1 3±fc£ 
j*r*fc*h?7A£rtB1 2£:, ±B/*y 1 3£, 

±E*« y 1 3±icftj«*ti/fcfieB«»*^SAiiia) 

MOWC OJIT* §i«*Si:wdo ) SglBrsMRttH 

[0 0 4 0] H 2 [EST J: 3 lc» BBP*#¥* 
LTB 6 ftfcT'* □ ^(OWfifll* Y. <b fiBff 
^Ua, Va3b\ 7*n7/r$>*rt*a« («T, A/ 

db&si.!:*?,, ) loiiayf^/i/^n, r 
mtmtti^® 1 icA73*n5. 

[0 0 4 1 ] WT, ±BMIJ*tttt#R 1 KolNTBi* 

[0 0 4 2] &BBBB1 1(4. ±13 A /D BBS 1 0 
1 led; y TS^bBBStifcBBflW Yd 

Ud. Vd*fi<o3Btt7 s -*?»anB7 !: -*Y» fifl 

r-*H, f P^x-^CtcBBfSo fe©3B 

««fll*Yddift«i*Ud. Vd*6*l icoirBmc 
4ySg7-^Y, fifir— >H» »tf» yP?7-$ 

[0043] 

mi 

Y = Y a 

H = t a n " 1 ( Va/Ud) 
C =/" (U I d+ V*d) 

[0 0 4 4] k*»-?7/*£d»1 2t4v EI3lc,Tv-r<fc 
5(Cs HBP©** 3 FffiBiS;cSB*lRl^M-S:B(lfeli 
B<Oli(«3g«[Lfc7j<¥7DlRl©SllfeilBb7. h ^7 AS H 

*yty 1 3±ic£fi£-f3„ 

[0 0 4 5] BP'S. ±I3BliBBB1 1 Tff6tiftfltt 

in In , Ynax 
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Yrain <Y<Yiiax 
Hum <H<H ■ax 
Clin -< CC < CCmax 

cic*tfsr*Mtp±<!!)<M*wi6s (i, j) t^t 
<ts ±mxs (i, j) #±ene«>*ft«ift: u 

flfeB*t^(*^7i»SH«>l»l«)«SH [i] (C1 10 
£flPg?3 (SH [i] =SH [i] +1)„ C©*? 

<JC|fl6ii*<DjBt«<3R»*tlT, *«IM 3±lcMfeiIX 

txh^ASH [i] fl«srt*n*. 

[0 0 4 6] MMtHfeff 1 4tt, ±§3bX h ^7AS 

OKI 2(cJ:U/%V1 3±lci«joii^Pomfeil* 
tXh<f7hSH [i] #£jft$hfcftA?. BFlfiWR 
fcZh^ASH [ i ] LT- ±EH 3 Kg* Lft 

eft P OAttMOMMS f zmmtZo 
[0 0 4 7] EP-B, 04(c^"TJ:-5lc, gfj\ flll&Wfi 20 

T ».»i< ( (io,-i<i.) , 
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fcXh?5ASH [i] TKtm«>*«l\*3PttB I 
fcfcfflU Cflfcft^ffli max tT^o 
[0 0 4 8] ±IBSAffli»a X €<M>U:BiHftH# 

[0 0 4 9] ±13^**1 i nax «<t"D>C:tt«Pf# 

MlcAfr?T« ±I3g*ffi i « saogiiss H 
[ i »a« ] ©a%©Jgim^T£K*&<D,& la., i a 

P^m-rSo ±IB "a" tt» iimattec 

U ±IB^ i a«#\ i i i «> (D%>MZ&& t 

ip©ffiffl.c#£L&fro/cJS£,ctts £4, i a.= i 
»s i ap = i p ^"3"^ 0 
[0 0 5 0] £©J;?KLT«a}SttfclI'.h£i., 
i p. Ala.. ! a P t\ $«©S?©ifc©TPS 
©L*lMilTaspi t, ±H(7)L*L , >fiTa S p2 , H 

[005 1] 
[«2] 

S H t i -»x] ) < T ..,a 



2 SH [ k ] > T nua 
k» is 

[0 0 5 2] ±IBR2te^Lfc^3*»fcLfdi£.E 
I4» ftj^lla, lifc**ftfe*«S,«mH*F£Jl 
ftU ffi'M i ■, i »*«WWW)flWBt LTtt*«. 

te, SH [k] =0 (im<k<i p) <h LT, ±>£L 

[0 0 5 3] i*S, fe&Cts SLSLMITwdI , Ta S p2 , 

[0054] ±a©«j: ■? aw** L^nwuftiu^a i 

[0055] A/DS^ggi o i .cfcy?^*;!/*** 

1 1 lcA73*n5 0 

[0056] ±isaaae«ii 1 i h\ a*>* n/awHi « 
5 a^j$s§ 1 2 tc«t*&r^o ±ist x h ^^ftrtB 1 

2tt, ±EM£)M. 1fr6©flSJtr-*Ys feffir 
-*H, St>\ ^PTr-*Ctfl!flft©*#*3ltEr* 
fl k 54f k **l*r*c4:[c«l:y/ty 1 3±icmfeil«t: 
XHf5£SH [i] 
[0 0 5 7] MHKUCtt 1 4tt, ±IBk:X h-7'5AS 

Bgs 1 2 ic j; y ^ * y i 3 ±tc4fig* ftfciifc 1 fe#© so 



MfeH^tXh^^SH [i] fr&IL&BXtfejftr 
*fBa*iWR*tLTttfflL» ttffl LftJIlfi«fl!>** 

^LT, WSOlSj|itf«BR«T»»-3fc«^lcW:» MH« 

oflMi-. ip£i±j7rr3. 

[0 0 5 8] ±»Oj:3U:» *H»JTtt, 7Jc¥75IrI© 

nenRkxh^ikSH [i] s-4«Ls ±cm6n 

#tXhf7i»SH [i] tC*^Tmfeiii^6 >! ffi*-r'g. 

[0059] aic, *^w©m2®siiiffij.t«sii«i«i 

[0 0 6 0] ±!3iIM3IgS(iv ±3iLfcmi©lt)i6 

r*^K, TKTOAflDffllfeBHtXh^ASH [I] 
•kSSTJiaoflflfeiffltRtXh^ASV [j] i:^^^ 

y 1 3±(c£jtr«. 

[0 06 1] sp^, iiiiP±(Dffias (i, j) tfiae 

SiaoflftfflJlStXh^^SHfl!) i SSCDffiSH 
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[i] fc1*«IIW* (SH [I] =SH [i] +1) 

tmt. SB^iRKDB/ifeajRtxh^^svrojsa 
<o<isv tj] Ki*im*r* (sv [j] =sv 

[j] +1) 0 

[0062] C0<fc-5KLT\ / =E y 1 3 ±(C7J<¥*Ir] 
©BlfeiHlftXh^ASH ti] iBB^ftOHfeil 

Uttxh^ASV [j] *v MHtHM 1 

4t±, ±IB*¥^lRlOfi/lfeil^fc:Xhy^ASH [i] 
i:SiI*lR)Ol!a6iI*kXH^5ASV [j] KS^ 

mars, 

[0 0 6 3] ±a«DJ:3tt\ *j|»«IJ7(*, 7k¥*lRl<7) 

BdfeffiiRfcxh^ASH [i] omzmu-nfaomb 
[0064] me *ma<Dm3(Dnmmimzm®& 

[0065] ±IBli^Saag»tt, El 6 <fc 5 Its 20 

mutt izm * t, sum ic » * ftrofeanaagfl:* 
[0066] fa, ±eh 1 iziULtcwmmmwitmc 
[0 0 6 7] bp*. ±imw.m&mttfiiii&2 1 i* v m 

St/, ^avr— S»C«>5-B±»lfix-*Y© 30 

a«*|S3©fWMI*7k¥*lPl©*ffill»K:** Lft*¥ 
^iRlOW^tXh^ADH [I] fc^ty 1 3±fc£ 

SB*fiOftffiH«KSRSILfeSiS3?lql©l»#tX 

5^dv [j] fcp^y 1 3±K4*r*. 

[0068] mtf* ffi«±<offi»a)fflB ( i , j ) ic 

HO&ftd j £fS-37\ 

Vij = | 2Y (i, j) -Y (i, j-d j) -Y 
( i , j + d j ) I 40 

[0 0 6 9] K^L **'J 1 3±lcas**¥*ft©tt 
#fc7.h<7"5Z*DH4) i «g©filDH [i] Klftftflv 
U*DPIW* (DH [1] =DH [i] +vu) . $ 
fc> SBfcfcflMllftWRfcX nr5£D V<D j SgcDfil 
DV [j] Icftftflvu SHOUTS (DV [j] =DV 

[ j ] + v ij ) „ 

[0 0 7 0] Z<J)£51CLT> **'J 1 3±tC* 3 F*lJa 
O^t^h^ADH [i] tSiESfi©tt»kX h so 
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^ADV [j] tf&fcarti*. 

[0 0 7 1] fcX(-?5i*£f«81 2te. 

[0072] ffitntfij^ei ^w-^om^mm 

fcXH^SH [i] <tSB73[R)<3D»lfeil^kXh^ 
7ASV [j] £SKLTx ±K£24>£tM!£ia«|c 

t% ^ramntncii 1 4t*, tjtsic. 

fcXh?5/*DH [i] tSB*i«0ffl|»»tXh^5/x 

dv [j] =&stc % »3 N ma, tt4K^raw*fr 

[0073] 
[»3] 

d = S DH [k] 

k>ia 

[0074] 
[«4] 

d = S D V [ k. ] 

k. = J si 

[0 0 7 5] JziBIS 3 . sg«\ H4Ta?Lfe«JHc«fcy 

«-3ft«dlCtts ttfflLfcllMOlMH-, ip. S 
t>\ j.. j P *ffl*U ±MdtfL*«.HBTd W iXT 
■?*-3fdf£tett» SH [k] =0 (i.<k<i P ) t 

[0076] ±i$<*> J: ? ftfflg* LftnfRJMtll#ft 2 

[0 0 7 7] A/D88MM 0 KC^yr^/bXMtT 

nftMPoiwtfli^Ydtftifli^Ud. Vdtt. Bfli 

[0 0 7 8] ±iB&*f£8&8S 1 1 tt. A**ti/bMWI 
^YdifeMffi^Ud, Vd*««T-*Y» feffix-* 

*Y N fifir-*H, Stf, ^a^Tr-^Ctt^hy 
2tc«*g-rs<h«lt»IS7 :; -^YSM)S 

isxfbttiU8i2 1 ixmtZo 

[0079] ±EkX h ^5 ASfigiS 1 2 tt % ±SBffifil 

sc^icjcuycy 1 3±ic7j<5F*iRia)mfeiiiRtx h 

^iSH [i] iSSTJlRKDB/lfeiiStXh^AS 
V [j] ^fig-TSo 

[0 0 8 0]-*, ±EB0UBEfUfItUi2 1 fi, ± 

h^DH [i] i:, ifBWSx— ?Y0?sa*lRl© 
kXh^^DV [j] tytyi 3±lc4fig-r§ 0 M 
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mm jss 1 4 « v ±ib t x h ^5 mic&v 

^tU 1 3±lC^fiE*n/cB/lfeBi«tXh^^SH 
[i] iWlfeEJRtXh^ASV [j] frSJjJlfeiSSi 

±mm\m&%ik®to®2 i icjcy^y 1 3 ±£4$ 
*nrc«s»txh^^DH [i] tasrkxh^L. 

DV [j] KSl^T* ftftttOfltft i >, i P , j., jp 

[0081] ±$©J:?£SS:fi[R]©!i$Jf£'(b<D#W:: 

i: leg < t> ©?35£*\ gE#iRi©SWJt^b©#*t3K» 
i^TiSfIJi©¥y;££ft5c:<tfcj:y, fllxtf, H<d<J:-5 

[0 0 8 2] Mj„ *fttt0T?& ±i3tXh^^fig 
SI 2\ts *¥*fc©§.feftftk;*h77ASH [i] 

£SB*6w>ai6ft*fcxi*^ J usv [j] ***y 
mmzs *v*iRi©infiH*kxi'^5/*sH [i] 

©fcfc^yi 3±tt4fi8-r5Ci:<!:LTtJ:l\ 
[0 0 8 3] We, *ftlHQft4<a£ltfllCfllSBft«. 
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[0084] ±seii^iiaa^aii, 0 7 iea*r «t -5 ic, 
±a? Lfc» 3 ontuioiiwitttti^a 2 <ommm x 

Tv WSx-^Y, fifflx-^H, ^P77-9C, & 

tf» SB»lRl05WJS3«bv u *7a y JUKlltfiKtT 

[0 0 8 5] jgj, ±13811* SUV ±BH6fcS*LfcB 

10 [0086] wn % ±tz7nv<7 mmmnmi 1 

i, mj£8^T> *¥^(Ria)il^lil (2mi + 1) v S 

mfifatomxnk (2mj + i) Tv7t#n5A**©^'p 

M= (2mi + 1) (2mj+1) 
20 [0087] *LT\ Hiia*M*«F-3T» ft5s ft6, 

ft 7 icjnt'jWWc.fc y % £?p 7 ❖ftoftftr-r * Y© 

JFJSfilYave s &fSx-*H Have „ &Z>\ <7 P 

[0088] 
[ft5] 



Y.v.= ( 



[0 0 89] 



H 



a v a 



= ( 



[0090] 



C * v • — ( 



m d 

2 

d J = - n J 



m j 
2 



a i 

2 Y 



(if di, j + d j ) ) /M 



Rl i 

2 

di>-ni 



[ft6] 

H (i+di, j+dj) )/M 
[ft7] 

2 C (i + di, j+dj) ) /M 



[009 1] fi£oT» ±a©«fc3.cLTMtt*ftfc«Y 

ave \ Have v Cave v V ibjbmax 

LTkXH^ASWWl 2Kfl«£*ft5. ±!3Xh? 
5A£f&f81 2 W\ ±IBE8U:5vr<J:3lc* yt'JI 3 
±lC»-57K¥^(R)©mfe^P'y^kX h^AS H© i 

ss©7py?sH [ib] k i fcjim-f * (sh 
tib] =sh [ib] +1) tmcs ftasiaoiie^ 

P y ? kX h A S VO j SaoD^'P y ? s V 
[jb] IcISJOlW* (SV [jb] =SV [jb] + 

1) o £<b£olcLT. 1 3±fctt» 7Py^* 

v IB j <m»* = max 

-mKdKmi 



ffiO^SlSOllfe^ay^kXh^ASV [ib] 
tftftSftOBlft^Py^kXh^ASV [jb] 
SfiK^ftS,, 

[0 0 9 2] Sfc, ±i37Py*fcft«ft»Bi»3 1 
tt, SiDtftftfbftUII2 1lc«fcy»6tiftSS*lRlO 
40 $$#18 v u (t>^ LTl*s 7'P y ^ F*3©SAffi v ibjb»x 

^ft 8 tmr jsmcct y jra&^o 

[009 3] 
[ft 8] 

(vi+di, j+dj) 



[0094] jitoT, ±IBSAffl v ibjb^x t>S7'P y 
^ty 1 3±lc^«7j<¥*lRlO?!S»k7 > h^ADH<D 



i $g(D7'Py?DH [ib] tc^gvibjb 6^PB* 
ft (DH [ib] =DH [ib] +Vibjb ) , ttc, SE 
^OflafeHiRkX h^AD V© j #g<D7Py? D 
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v [jb] (ces^Ma v ibjb ftmn-znz (dv [jb] = 

DV [jb] + v ibjb ) „ Z<D£=>iCLT> 1 3 

licit, 7D -y ? mb<D7}(.¥l5fo<DU# kT. h V'^kD 

H [ i t] i:SiIS(R)©«&»t:Xh^ADV [jb] t, 

[0 0 9 5] g»W£S81 4 (is 1 3±(t£$ 

Sttft^p ^#ffiro»lfe7P y ? k* h s v 
[ib] , B/lfe^Py^kXh^ASV [jb] v 

kXh^ADH [ib] , j&7j x ^fcXt-^AD 

v [jb] ±a>Lfcm2©itss0iji:ra^tLTs m « 

i b» , i bp , j ba . j bp (DtMMaB i ., i P , j 
», j p'S' 

i i= i b» (2mi + 1 ) +mi 
ip = i bp (2mi + 1 ) +mi 
j ■= j bm (2mj+ 1 ) +mj 
j P = j bp (2mj + 1) +mj 

l~s.2>%MT%.tt>* sKtofc^'OteB i », i p, ji», jp£ 20 

[0096] ±^co«fc o L/fcBl«««UH*» 3 

[0097] 0 1 lc«fcyT^*;l/3EJft# 

tift«ip<i!>wwn»Ydtfi»i*Ud, Vdiis m 

1 1 (CA7J3 ft*. 

[0098] ±EdEfla»Hi 1 1 its A*j*ftfc»*fli 

£Ys feffix-*H, &0\ 7P?7-K57n7^ 

rtiti»mtb«3 1 fc^T*£#»c«Sr-*Y«g 
wuautituumi i Kttiw*. 

[0 0 9 9] ±ESiBflUfi»bMllS2 1 (is ±K*« 
SMI 1 frSWJWx— Sr Y®M*lR|fl!>l*SHiv u 

=&5R«>v W6ftft$mvu*±B7Dy9Attftlliai 

S3 1 K«IW*. 

[0100] ±B7py *M«WMltMI3 1 lis ±B 

&H£&§§1 1 1?<oOMm.T-* Ys fifir->H, Zfe 
0\ ^nv?-*C$7'P7^tc»|JU ST'P'^ft 40 
(DWJSx- * Y (OTJ^I Ya« » £ H 

Have v Rlf, ^P^X— ^CDT^ftCave 

fcfefflr-*H<WiSfilHave s K0\ ^P?x-^ 

[0101] ±Bk7. h?7A£l$gg1 211, ±Bfttt 
S&SS1 lfrS^Wlgx-SY, fetlx-*Hs arj x 

ave , Cave 

^^s-r-sA^^j^-rscticdcy^^'; 1 3 

±lc*¥73[R)©»lfe^P i y^k:Xh^i*SH [ i ] t 
BB7J(RlOSn,fe7P7^t:Xh'7"7ASV [j] so 
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?*„ 

[0 10 2] Htc, ±IB7'P-y'?rt^m*»llJS3 1 

(is ±BSiin&£fctt(&B2 1 ^6©IKHIv u (c*t 

ibjbuax 

7P7 'J'F'gCTJS^Iv ibjtaaax 1 3 izmtit 

5, cttfc j;ys /eu I3±icik 7p >» 9 *ffio* 

JF*(RlO«S»t:Xh^^DH [ib] ££il#ft4>tt 
»tXh^5ibDV [jb] tSfi8*tv5o 

[0103] 4it, 1 3±ict<a 

* ftft ?'P y * JWtt©Bl6r P 77Wh^74SH 

[ib] trnfe^p-y^txh-y^/xsv [jb] #san 

J£f*. *LTs n£«9llJRtl(aim?ft?ft:Jld(i: 

lis i 3±ic4di*tift^ny^*fl:fl!)tt»tx 

h^ADH [ib] £ft#t:Ah?7&DV [jb] (c 

asi^r* mmoftm i i P , j., j P *iaa-r*. 

[0 10 4] ±a>c7),i: 5 (Cs ftMHTPI*, ms*^p 

7py**«fflU ttttlLftllfi^n tt 
«l<D**©iblc»^T«W**«lttLTl^*/fc«6» Alb 

[0 10 5] W« *Xttfl?li, ±IBkXh^5AS^ 
ggl 2 Us TkTOlRlOfflft^Py^kXhy^SH 
[ib] tfi!*lR)cT)mfe7'P'y^kAh^5ASV 

[jb] 3±lcflfertr*CttLfc<A 
TslRlcTjflafe^P'y^tcXh^ASH [ib] CO^*/ 

=E'J 1 3±lC£tf-rSEfcstLTfcJ:t\ 

[01063 $/cs 44UM7«tt. snumbtttuv 
2 1 «sit«c&^Lft/^ ±3Bsa»s^b«ajs 2 

rtif«):*»H«3 1^«S.5Ci:«f:LT i fe»J:L\ CO« 
^s *¥*lft©»6^Py^t^h^52*SH [ib] 
tBUWdOBlftypy^t^h^inSV [jb] , 
a2lis *¥*ffl©R67n y ^ k A h ^5 A S H 

[ib] ®*fr6Mm*aiB*'«z:££*«. 

[0 10 7] *{Cs ^noft5omk0!l(s:A%BttU 

[0 10 8] ±IBSi«jSiSSatis ±SBLfc*30*Jt 

©7»*y» ^J^tfs El 9 (cm? J: SlCs ±IBB6IC^L 
fcBRfSlsE«a#K2cts ±EnWMH1#K2li:J:»JII 
5 tift MMOlf C ICS t^cMfflilc j: y H$p^i39S(ui« 

^3«ip««»4ts ±iB$iiP3ii(isg4fr6ai7j*n^ 

r- * <t A 73 t - * t <D n X9 * t S ft 460B5SS 5 t s 

A/D*ifc» i o 1 ts T'JZto/T+nymm ax 

Ts D/Aa*»fc»3. ) 1 0 2itfl|jlT^*. 

[0109] fa, iMmeitmLtcmmmk^m t 
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[0 1 10] ±BfltmtttU#ft2lCtt, A/DS&fl 

1 o 1 fc^y^y^^s^ti/cWSfs^Ydife^i 

fgi. ( i Pr j», jp, ip-6s nwAomnomm^jn 
1 4 o<d£«*iijhiiib 4 (c«*g-r So 

[0 111] ±IBmii^di^S2{Cfc^T> 10 

[0 112] ttCs ±Gtft»Hm84(Cl& A/DfflK 

si o i tc«fcyTs;5t;us»inftW*ffli#Yd#A* 

Y"d « D/ AXtttt 1 0 2 fc&ag-f 20 

[o 1 1 3] c<ds#, jnmettoi^iB 2 ^esffinttdom 

BU i P , j., j P ti4tttt!rft«&;ttcm^tf!flr9 

c n t I i3!Wtte*tU fi^s A**tlftWWl*YdjC 
ttl&r*BX#±BMBB®nHlid, If. j«- jpf 
5fir*i*«t«l*HEfiFftLfci§£, ±EBJ«MI»4I4» 
±CTBffl»Ydte||BBiHra*ilrrBfc, *CD3SIS 

[0 114] JUtttlcK«r«£< **\ ifif?3SiliS84 

tcmfiteE«iaj#i32fr5«Sig*n«^^«Ewif$s i 
^i«?^)i*coii^6?#6n/j: i £.©T-*5, ctttcfl 

flA&KlWg^c n t I itt» 3R£EAA4>«>MCDM]R 

il«!flDiiJR*ffi©fe1f «lc* y KNOBB ftMBTSfc 

[01 is] edx.fi, ±fs*i»3iS(iS4tt, hi ota* 
«ns»tBS4 1 1„ ^ife¥7i{bS4 2ts at 

WI9£JiB4 3^ «JW4 5t*«*Tfey» Kffl <o 

nj n 1 

c d ij- (S 2 
[0 1 2 3] *LT, ±Efl»¥S»fb»4 2tt» *i&fc 

Cut LT3tiMre£j8V4 3 icfltttrs. 

[0 12 4] ±SBBBft3£jiH4 3 [£|fc ±IB«» i F 

ic» a/d*«wii o 1 fcjyT^/i/fflfcSihfeWK 
«*Ydtf«»*ih*. 

[0 12 5] ±IB3SS!fS^^«S4 3tt, ±fBA/Dg so 
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[0116] ±tm&nm4 1 lei*, ±Em««^a3 

^&2fr<o<DmiRt&V>n® i ., ip. j., jp^Wl&tt 
ffl«*c n t I itfMitli. ±S3«8*{fl3S4 1 

[0 117] 6P5, ra<Dtt3Bfflfc&ft?Tl'«B*± 

■PGffiB ( i , j ) 0imWCB*tlTb*«B ( i » 
< i < i P . j .< j < j P ) Ictt ri j £, MUCKS 

StlT^ftt^Ktt TOj *a*«tr*B»f 

0 ( i , j ) wie^ans^c n 1 1 ,&®&<owm& 

JllfiTas*Ct*wLT^*Ji^' (cnt h = 1) 
tt Mj > RftT*l*C£*JRLT^»BB (cnt I 

1 = 0) IZH roj *tB73ffi(fr«RI»fi (cnt 
h) fcfcoT* MHOlNIi, ip, j.. jpvS 
0\ Bflfe^ajft^c n t I ifrSB«±<OttB ( i , 

j ) ItStfJSSf £>#8tc ij =&, 

c u = 1 — f o (i. j) f i (cnt 1 1 ) 

[oils] ft^T, make u m&nf&m&tK 

oTl^SHflLtWXttB ( i . j ) flWBBfcB**. 

mo, *©ft#ne-ps.6ii£©* roj tfty v **i 

[0 119] c«J:5fcLT*i&Snfc«ttcuM* B 
R¥>IHfcB4 2 fcttBHrft*. ±gB«» J F;Hfcf84 2 

tt> flftfo (i. j) £Bftfi (cnt h) <0*& 

«tt«Hnr*ft*6K, MRc u ®3&B.;:&i*s¥$fl 

[0120] BP'S, ft®%to<Dmmmtt. qa&Bc 

«*«MW«*¥*IpIOB3I» (2 n i + 1 ) » Jttf» 
SB*lRl©iSJltl8: (2nj + 1) 4J#t>T, 
N= (2ni + 1) (2nj + 1) 

[0 12 1] fi^Ts ±f3#i» I P5^bS4 2li, #SSc 
ftN*&?T« »9KSTBJW!:«fey**6«. 

[0 12 2] 
[»9] 



M10 1 ^6<0«l)tffl^Yd©2^«S»fil^±13« 

¥>tibsg 4 2 »e wftitmmm c «• u * u * c t ic 
*y» «nfli«dY*a*r*. 

[0 12 6] BP15, T?IMb«iE«tt c " u it^SSrSlti 
Bfll*Yd*HaMH»Yd ( i , j ) T'mtt. ±sd&m 
mdYlt, ^ikd i *n?Ts 
dY = c d u (2Yd (i, j) -Yd (i +d i, j) 
-Yd (i -d i. j) ) 
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ft9£/S04 3(i, £j$Lfc$$IWf9dY£iinlt04 5 

lc#0**o 

[0 12 7] ±IBJP»»4 5Mt, ±xsittm*&Mm 

g&0i o 1 frs©»flm#Y*aww*ti*. 

[0 12 8] ±00004 5 & ±B&||00£004 
3^6«M«iffll*dYt±BA/D«»||1 0 IfrS© 
¥7i<b*|jE«»CuK*t*Sr*IMEfll*Yd (i. j) 10 

[0129] ws, m&onm^ktit-aTi^mkt 
■wottB ( i , j ) ©sig«^Yd ( i . j ) [cmm& 
mmmzmLtcM&mY^ a, j) & 

Y d d (i, j) =Yd (i, j) +dY 

[0130] ±aioj:3(c k u*9ii»4»« jimm* 
u«W2»&«iNnid!>iMi a , ip, j., jp^mfe 

011100 c n t 1 1 iz <fc y 3MIS©fiJt*il*ftt::» 20 

U Aft$ftfc0m0Ydti0M0NI»B*0'r. * 
LT\ 0000fflSe0LftW*00Y ,l d*D/'A«» 

[0 1 3 1] 08605 KUu A/D&&01O1 

3, ±00860 5 tt. Afl*tifce00#Ud. Vd£0 
86 LT, ±0000004 £<fcyM00MU0#0$h 
/•cWJS1i^Y d di:©llW=&i:5<, ±1331810 5 fcj;y0 30 
8l*nfcfeMffl^Ud. Vdtt. D/A0001O21C0 

[0 13 2] SfoTs ±ED/A0B01 0 2tt> ±13 

msfsmm 4 is* y 0000 n/twsfs^ y 

d d £ , ±00860 5 |c * y ±00009 Y d d t mt&& t 

stifeft«i*Ud, Vd*7*n<neau ksjs«9y 
[0133] ±.mo&oKmmLTzmwm%m.o)Wi 
[0134] A/D0001 0 1 its Attntcmmm « 

9Ya£:feMffi9Ua, v.*t^*;u*»u 

xttL/tnutfKYd&finmuo Vd«eiwittiii 
§ms 2 k«*st 5 t«ics ±00000 Yd £$i08p 

041C00U ±EftB09Ud, Vd0«E05lC00 

r«. 

[0 13 5] ±tBgl0ttttdl#«k2l& ±J3A/D00 

01 O1#S©»M*Yd£ft0fl»Ud. Vdfr5fl 
0it£fcai Ls «UltS0«^-ril&tttllA4 c n t 1 1 

$000004 tcitgrs. ttiu Lrtimwitiii 
*rr*c4:te«fcy«0«*ttiBu *ajLfc00«©0 so 
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■si., i P , j., } f *®®®m&4Mmtz>e 

[0 13 6] ±0000004 & ±EA/D0B01 

oifrso«a««YdiaiSBiifi«a*ttLT» hip 

^ISSaS*«{iL/- ; :WJtffl^Y d a^D/A^01 0 2tC 

flue?*. 

[0 13 7] Cffl^ ±B0080Ii]¥»2fr6affiB 
HEco1f?8i«, ip, j», jpTS**ti*«8fc» 3IKE® 

*tirsy» mo. ±BnwHttni¥R2»eon0tt 

tmi*f c n t I i0^OMHnMi&«?T^«00HE 
06?*SCt*^LT^S«$» ±6000004 
lis 0*0B6«'Ji3<LT±E0009Ydlc00tt 
0$fl£i&0 Lx 000!»I£JfcLf;:0]gffi0Y d a :&D 
/A&&01 O21C00**. 
[0 13 8] 0C0 5 & ±0A/D0001 OlfrS 
4>feSlt9Ua, Va£0S6LT±0000ilS04T00 

Lfcfe009Ua, V.*D/A*001 O2[C«0r 

[0 13 9] JJ3D/A0001 0 21*. ±00000 
04fr5OWSfi^Y d d«!:. ±£3BM5fr5«>6B0 
9Ud, Vd*7*P?0*U *?JifI0Ya d , 000^ 

Ua, Va£LTaj7rr5<, 

[0 1 40] ±0fl!>J;3lC» *000?& ±006[C 
9L/l:00«000R2«00U ±Eff.000tii#R 
2 [C<k U06tin:000!}00[cttr«00M0!>00& t 
0fcAa+©00©000ffi©Hlfitt009fcJ:»A 0 
0©B0«MLT0W0000*fr-3Tl*Sfcik A 

0®0o0£«g0r « zt%< 0o0««00r« 3 

[0141] 40t0O06Q0tt0IC0«000 

a00u:-3i*TBWW*. 

[0 14 2] JJB000SK0& Ell 1 \Z7fstA0 
K» ±5$ Lfc0 5 ©£00 £03BB$Q000©0j£l;: 
JjPxT. A/D&SS01 O1lCj;yT^^/l/00*nfc 

0»00Ydi:6009Ud. Vd«E0T*00/*y 

6 ±000/ * y 6 KG0$ ftfc0B09 Yd <hfe 
0fS9Ud, Vd«0«30tt7-^IC00^«0000 
0 7 t. ±I3^0^»0 7 lect y SSS* tlfc 3 Jlttx- 

*fl s 0ft«>0fl : *0/i: LTt^fiweam-r^meo 

00W08i«0AT^*. 

[0143] *fc % ±iB0flumi0?u. )ui0«^aj 

#S2fr6liflllfe«tb09c n t I iBUA^nr, ± 
0tfl&000tU08^6nfi0tU04c n t 1 1#00 
M«04lc»LTaj**h*Ci:i:ft*. ±13 
003S00 4 Ktt, 00/ * y 6 tC530* nfc0)t09 

YdflHlt0**U 0810 5 tct,. MMcyeicETC 

tifcfeMfi^Ud, Vdfltflaestisctift*. 

[0 14 4] 0. ±0B9lC^L/I:00«U0S0&0t: 



(13) 



»8-1 53 197 



23 



24 



[0 14 5] IPS, **tMr?& M^«U6*A^ 

?H#<D5iffi«£4*a„ ±EM;< * 'J 6 tc j: y «Hr 
*ifc««fl»Yd£fiifl»Ud f Vd(*s j£flBHM7 

4lc#fc*tu ±!6feSfg^Ud, VdliffiEH5(c1Htt 10 

[0 14 6] ±GftS£att7lit ±EW»/ ; Ey6fr 
6©»fflI#Ydi:fe|ifl»Ud. Vd*«ttr-*Y» 

*wftB**ffl»8.E«i&rs. ±taiifeii*i*a5t§ 
su* ±fe^«^s7frs©sjS7 ; — fefix- 

h?7A£fiEgg1 2 K£^TIMra*tt(Ur«BlcJl^ 
fc±»LfcJ:3&*tt 20 

Yin in ^Y^Ynax 
Hmin ^H^Hmax 
C Min <C<Cn>ax 

sf^r. *©«jeisjiH«iii 

fe&tbffi^c nt hi LTfWm«4Ktt£;!rtl3 

[0 14 7] fflifa««m#S2tc«j:y«sm**ifc 

MMttOflHIid, ip, j.. j,f& MftttlllMlctt 

[0148] ±a-<D<j: a &*iit« Lfcii®saagB©ii) 30 

[0 14 9] A/D&&S1 0 1 tt, AfiSftfcflilgfl 

MftLfcW«t^Ydtft»l«Ud f VdtJVHHgttti] 
#K2 ic«$g-r*i:«tc, 'J 6K(WW*. 

[0 1 50] jm^>J6H; ±BA/DjaW1 
0 1 fr64)iE?ltffi*f YdiifeMfl^Ud, VdlC 1 H*# 

©ilffi*£4;ls «S««4^.fcWJgfI^Yd(i:fe^l 
^Ud, Vd*jS«$»»7(J:««a-r5. *fc> ±SBii«! 

;* € y 6 ±iauEfli9 Yd *^H53SW^4 icam « 

U ±S3feM1f^Ud, Vd^jigS5tcffi$gf S„ 

[0151] ±emeft«7tts ±i3ii8!>< : Ey6fr 
so»KWtYd£ft»fl»Ud, Vd*waiT-*Y» 

1 1 <!: LTtttHSMff 4 KttttTS. so 



[0152] -15. m^JsE«aj#ie2tt, ±iba/ds 

«»1 0l4f6OW»I^Y<i:es«l#Ud. Vdfr6 
flMWfcttti] U tttll LfefMUf *Mtfrr 5 E fc(E J: U 
aM8«tttti U ttU Lfc«««0Dlf « i . , i p , 

j., j P ^iP«i@gg4(ctti!6-r5o ±iB«mis 

4 tt % ±f3U®/ * y 6 frS©8J£<g^Yd fcSgPSrtH 
SUa^liLTs liH53ifij!!lS*i6L/cWJgffl^Y' ) a=&D 
/AMWil 0 2K«*W*. 

[0 15 3] EOB& ±GlllWmktll¥IB2^3(Dnfll 
JSomftin, ip, j», j pT^JflSISWS.::, JK£© 

josh* tftorw mtfi-g y d K»tsr * s*^ 

tbft^c n 1 1 itfa&ojaMflt&&?Tk**Mtt 

«. mie!>ft&*/j^<LT±BVflEfli4Y4(ami 
namtu itti^MJi*«Lfc«fiffl#Y'.*D 

/AMMI1 0 2K«J»r*. 
[0 15 4] Sfc» ±I3J1@^5«, ±EB«/*'J 6 
frSOftSflWU., Va*SIELT±raimMM4T 

iWBiBWowi'Jt*nft y'i tvmm t y » 

JiSL/cfeMff^Ua, Va£D/Ag&§S1 0 2tttt$a 

[0 15 5] ±IBD/A^«8S1 0 214, ±IBIOT£M 
S3 4 S Y d d <b> ±i33iJ£88 5 6 Ofittffi 

^Ud, Vd*7 T ^-P^*U WSffl^Ya", fegffi^ 
Ua, Vp&LTHlXirft. 

[0 15 6] ±a©«fc3.c» ±GBAflMtttl]#a2T*ff 
6h«m»toM«i.. ip, j., j P l4, wnH 

T, J;yiE5|i&^^(DffiS^$SIP34PS!l 
[0 15 7] ;WC, *«W<D«7<0SIJfe«IJC«51I«!«i 

[0 15 8] ±S3il««iaS«t4, 01 2(rs-r<i:3 
It, ±a$Lfc£7©£ftflfcffi3B«&g8HroffiJS.;: 

SPATs A/D^SSgl 0 1 iC&VTV*l\>%.titZ1xrc 
IMMI9 Y d <h feMfS^ U d , Vd**6 5/- >©StJ y S 

UffetlAJMUtOflNI i ip, j.. j P lc»LT^ 

[0 15 9] ±IBil«5aSgBTi4, jgMWttttl 
^S2ttJ:y^6tifca^a!<Dlf^i., ip, j., J P 

14, mmmwmt%i o*itLTmmtm4izm6* 
Hz* *6tc ±i3ii«iasSB?-i4s nBy^yetc 

*-Ti»©l::g-r5^liacD2fS(DiiJ£S«»:Lv »l£«8Ji) 
¥R2lcj:ytt6ti^aM«(0ltSi a , ip, j ., j P 
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[0 16 0] m\ ±13111 1 icTnLtcmimm&mtm 

[oi6i] ->-v^ivi>^ajsg9t±, a*j£ 
ntcMmm y d t u <. , v d tcmr s 

i,, i P , j„, jpic^-r5ii#£O^T'->-v^xv 

[0162] awtiMB^fs.!:. mm ±mmmm 

&&&& 2 Tffl^«<Dtil?B^«iaJt-50ltSf £($Rgtf 
*SH5®igS4T-$ill5ajPiaS)b ,{ S6?ti«ilSii:s **iJ: 

[0163] coidftf-y^iv^flDtttttt* ft* 

[0 1 64] tt->T» ±S3->->?x>v ,, &Jii8&9<D8 

JRIi* «mi9 c n t 1 2 i: L TMtWC¥7ttf bB 1 20 
0 Wftilfr* ti«. 

[0165] ±!3««aE¥>^b^ 1 ott, sass^«aj# 
S2tc £ ty^5nrc^feE©it?si«, i P , j., j P © 

ffi«tt«W*(|IBWlC¥5llfl:LT«MWlOflWl i V 

[0166] mxa, nrmvMitmmtLT. min 
i P , j., j?) RiinoMicttrsimiima 

»CjBl*S*l*«IMHi I d n (=i d «, i d P, j d «, j 

d p) t, m&t$Micmtird$mmm<D*$*p tzn 30 

l d n = p ln+ (1 -p) I d n-1 

[0 16 7] C<M5» ±K->->^i>5flftta»94f k S 
©Wi^c n t litf^-V7x>yn£«5«LT^ 

±s&mmw,¥%Hm 1 o&, ±ao<»:3*iMB 

/dmwoflra i ip. j.. jp**©**maMi 
»4fc$ie-r*. 

[0168] ±Jz|tcoJ: 5 fettbg* LfcilifcSagiSBajiS « 

[0 16 9] A/DSM1 0 1 tt, A*J*ftfc»flffll 
£R2« HiS^U 6, SI/, ->-V^x>v > '^aiS89 

[0170] ±BM/%y 6«, ±i3A/Da:S5Si 

0 1 !^S©WSfll#Ydifi»|#Ud f VdK 1 ■*# 
©fflE**#;L aBft*5*fcl|j£1l«Yd&&itfl| 

*Ud, Vd«iEfli^iii7(c^-r«. ttz, ±samm so 
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^ =e y 6 i& jjansfi* y d emmm* 4 ic«t*g 

U ±IBfeMffl^Ud, Vd «aSI» 5 (Cttttr 3. 
[0171] lBIIKjM7tt, ±!3iS«^ : Ey 6*^ 
6©»MI#Ydt6Sfl|*Ud. Vd*»Sr-?Y, 

[0 17 2] ±Bfl&HMftlM8l& ±IBMEtt» 

i\ ^j^m^fl/ife^ stiffly c n 1 1 1 1 Lxmmm 

§§4(C^*&f?.o 

[0 17 3]-*, IUMM*Bl9lR2(*t ±I3A/Dg 
M§1 0 1^60D»Jt«^YdtfeMft^Ud, Vd*^6 

SMUreSti] U4M1L fcffMttOfll « i . , i p . 

j « , j p zmmy-mm 1 0 ic&ss-r*, 

[0 1 7 4] tits ->->yiV-yttHH»9li» ±13 A 
/Dg&8§1 0 1 »60WKffl#Yd^fiSf|«Ud r V 
dKW(6-r*H«t» ±KHWWSttffl#«2.cj:y»S 
tifcJMfttOllHI i«. ip, j«, Jp(£«*r*B«© 

c n 1 1 it Lxwmm-mv® 1 0 izm 
[0175] iMsmmwmitmi oits ±m~>->? 

iVS^II9frS©IMlPfl»c n t IzKgl^T, ± 

smmm^ta^ 2 * s ammowm 1 ■ . 1 p . 
j., jp0Sniin«ttB*min.cT}iHt:Ls mi 

fefltMaflM i V i d p. j d . J d P £*6fP3aiia884l;: 

[0176] ±nsmwms4its jjan«/«y6fr 
5©pfgffl^Ydtc*siP3ii@jsis^a6LTs mnm 

S«StLr=»SS«^Y' l a^D/A^IS1 0 2(C«^r 
C©B§, ±!38IB« J F5»fb» 1 06^6Oa«lStOfll 

«.'■, i d P , j d ., j d pT/T*n*^l;: N ^aosa 

ii^c n 1 1 ifm&«)Manttii&«-3Tt^wRttn 

eT**Ct*wLTL"*«^» ±IE*iSP3SlllS4l±, 
aWO)***']** < LT±l3MHi9Ydfc|||H«itt 
K1U $HP»i@SaS^«iLfcffJgft^Y d a^D/'A 

^^S8 1 0 2 tc«$g-r *. 

[0 17 7] ±1331®^ 5 Its 1BM^U6 
frSOJfeM^Ua, Va£«i£LT±f3i&!l58gi8§4T 
«IIP3i«S6 ,t Sfe*tl/i:W)t<g^Y d a tonw*i: y , 
aSLfefeJIft^Ui. Va*D/A^«Sg|1 ouzim 

[0 17 8] ±I3D/ASS5S1 0 2lts ISSIMffll 
B 4 6 <D»lf Y d d i:, ±!3 ji&Si 5 6^6 <0feS€ 
^Ud, Vd«7^-Q^SttU »?gffl^Ya d s feMff^ 
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Ua, VatLTHtfrTSo 

[0179] ±a<oj;3.c, **tww*, m-'y-y 
x-tb -3 i&fexz\ts mwitt(B#R 2 iz& y intern 

m®V> i m\». ip. j», JpfcttLTIJIMWJIIfc*. 

rem 7 (DXttfflKcASBmi^nowaic i 
y *mm 9 btmmmim ^ o wmtz zttL 
rcti\ ±®Lrc%5(D£mmfc%%®®mmmm<omM » 
[ci/- 1 y*j#um 9 ^mhwhi fcs 1 o fcttjn 

[0180] *ic, *m&msQnmmiz%zMto!a 

[0181] ±§3il^j![lSgSttx ±»Lfc*5«D*ill 

[0 18 2] ±IBPglS^g§tts HI 3lE;jVtJ:?tE, 
fftt«tilS4 1 <h, WmS4 2ts U"</l/fflM» 
40 3£ N S&tt$JIIIMS4 0 4££fli*Tl , >*. 20 

[0 1 8 3] W» ±13111 OKftLftllftttlUt∋ 

[0 18 4] ±l3«»*ffiS4 1 <h13$W;1HbS§4 2 
Its ±£L1tMMHR4K.WiStiTVZ*><0£VlU 

TiHbfliEflak c d u *»a u wtb Lfc¥$wbiiiiE*tt 

c d u £U^l/£&84 0 3lE«*&?5„ 

[0 18 5] ±EU^/b*S»4 0 3tts Aft&flftM 
M*Y*(E»LTKIl*JMOS*JfcU ttH$&ft3 30 
*»Lfc»MI*Yee *£|«T*. 

[0 18 6] JJBMMHMk SIMMS gtfcoT 
Yce =g (Yd) 

[0 18 7] ±IBU / <;U*«ii§4 0 3(cd;yKiS$jjlSQ 

«tfJS**lfc»«l* Yc. tt, S&tt*r!lQ»tg4 0 4 [E <o 
#H&Sft*. ±E«3Mtt*jPJW»4 0 4ti:tt, ±IBU^ 
HmSmA 0 3frS»gii#Yc* flHB»**l»i»fc» 

<bg§4 2(cJ:y»6nte¥JIMW|jEfl»c' l u tfs ±13 
U^/l/S!&8S4 0 3 *ft LT±E«3W**J»JWI4 0 4 

tE^a-n*. 

[0 18 8] ±EB*tt*>IIW4 0 4tt, Aflttflfc 
JSJSffi^Yd ts -fcJBU^/MHMM 0 3 6^<7)iHJgfl 

«»¥7lMb»4 2 IE* Ufl 5nfc¥mifIE<jfcil&c d u so 
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[0 18 9] fiP5> Afc*ftfc»MWY«iU:ttLTH 

■UMaaffii^n/tiMEfi^ Y«d «, 

Y" d = (1 ~C d ij) Yd + C d ij Yce 

[0 19 0] inmMEtflNmrtKttBU 

R-Os fllfeTS IPS, TOHttllEflak c d u 

* < ft »A J E-txW<DJf-&lEti> U^/«8W4 0 3 IE 

<k y imBHftMWiirf A/tnttfl« Yet om^-ki 

<ft£Ci:*i5*LTl/>*. 

[0 19 1] ±SE(DJ:3tE, *£tM?tt« A73*<OiS 

c n t 1 1 tEK^fcipflMb 
ttlEfflR c ' u K* y » ■*■« LTWH01»S*fT 

[0 19 2] ft, ±&Lfc*J»097 s tt> ±JfiLfc*5© 

ii«sasSEo«»g$iiS4*|!g|is^iiiEfit^5t» 

©tLTtafcts eoikk jn«wKib#w 2 ic j: y ft 

[0 19 3] *ft» ±&Lfc*7®jm0yii:tt«Mtft. 

^Bd«l$i:^tn^4%pgin^«g[EB$^^<&^<b l 
l*«**6,ciRi±*-«:*z:fc#"P**. 

[0 1 9 4] ±IBLftJlt5Ml80MMi7ld:« > 

r*fc©4Lfe#» IK %2, srj, 

Tt><fcl\ 
[0 19 5] 

[5IW©SbS] *«WlE««ii««iSS«?tts 
fttts r^^/MbSti/tA^WiT-*©!!*^-* <h 
SMr- «Wg7-! > <bfeffl^— ? i: ^ a ? r— $ <D 

^#isie j: y » s ftfc 3 «ttx - * # smew**!* w 
ic<t: y»iB4n^6B*©jaBttftmfiB«»**a 

lEd; ySR8*ti/-cfla6S3R»*frS]Ulfeii^6 ,{ ffiSlf * 

hcty* AHM>mft«*<0!WN stf, a^<oh«ijse 
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[0 19 6] tttcs *»WIC«*B«ra8B"Ptt» ± 

*lH*J:yjBi|fcfT5 
[0 19 7] ttts *^WtC^5H«SaS««T?tts ± 

S38(l&BJl«#S£j8#«l*s AfeflflKD&KWftBftK 
B*k;*h75A£A*B«©^mttB*fc*TOlRj io 

A»©Wfc«WK>IIWK JKf» AfcOBBW©**** 
[0 19 8] $fc % ^IMlCfltSBftWSttlTtts ± 
^*ftn*6B*W*frSmfi««^**fclHII© 

ttatiyjEawcff^ct* - ?**. 20 

[0 19 9] *fc % *Mll::fl[«BmQS8B?& ■ 

ui#*fc«fc y tttt&tifeiifi&flBag Ba&iiii&B*# 
**£jsr«^Kic±iBBiDua»btt(ii#aic y« 
aj * ftfcn&fHttfc & w- « mbtj iri (ommm tom&g. 

*#*£«#«lE<fc y ft«*tifellllfiWlS»ft twee 

ft^tfrSAttWKoxwtswer*. ewe* so 
y» A»os/ife*«©»Ws a«\ A*«E>amtt<otttti 

fciyjESWEfi^e 

[0 2 0 0] $fcv *m9lcff«MMmtB?tt« 7 
n**A»W*tt* ±f3^S5#Sie<t y»Sftfc 3B 

nmtz. ±m&wxtotu&ms iR-jayttm 
waaife^py ±Eammc¥Rt « 

lis ±HHftmi5»*s«#fti£«ty4rt*tifc«ift^ 

py^»*fr6AffcW»©«IW*'RI«r*. C*ite«fc 
»A A»©iafi«*0«Wrs SU\ AfeDBtttt0>ttiil 
SJiyiEBIlcfTdCttf?**. 
[0 20 1] *891Ktt«Bfttta£B?& 7 
p y *AfttU£ia:l& ±!3^fii#lglc: e J: y flSftfc 31 
ttr-**7P y LfcS^P y *#<DipJ§fI£: 

±ESim mutttiMic ct y tifcHosMt* 

7 p y *ic»i) Lfcjfp y *fiWi*»kfl!)«*«*»ttJ 
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Sic J: y HW*nre#^P y *<OTJS«#Sllft:/P y 

^py^ttta#SKJ:yi4ttl*tifcJll6^py^OffillB 
WftHlfi^P y *a*fc±B7a y ^fWtU*SK J: y 

<b#*#SA»«HtoBB«*MfeTS. CttlCjs'A 
A*©mft««fl>JSWK Stf, A*Sa<08fc«<D8tli£<J: 

[0 2 0 2] *fc» *R£(Cff3B««til£B?& ti 

fR«1tlBtc*^fc*JWteJ:yA**tir'cA»ii#x-* 

o»s^-f icmHniui*fT3. mm^mi, atd 
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